The purpose of the study is to confirm repeatability of the series of self-administrating questions, which can be applied in large community populations. In 1994 and 1995, two surveys were conducted for the residents at Minamikawachi, Japan with a same questionnaire. The number of respondents for the both surveys was 887. Kappa statistics of all items of the series of questions for aging level indices were significantly high. Kappa statistics were over 0.4, and repeatability is good or excellent in 28 items of all the 45 items. The statistics of the items for medical treatments of chronic diseases were high, in such as diabetes (0.846) and hypertension (0.604). For activity of daily livings, such as shopping (0.619), kappa statistics were also high, but that of eating (0.162) was low. The statistics of subjective symptoms were moderate, however, that of impairment of hearing (0.672) was high, and that of decline of interest in opposite sex (0.256) were low. On the other hand, kappa statistics of acute diseases were low, in such as bone fracture (0.073). Correlation coefficients of the comprehensive aging level indices are around 0.6 among the people of 65 years old or older. In conclusion, the repeatability of the questions and indices were good, and they are appropriate to apply to communities.
INTRODUCTION
The life expectancy of human being has largely extended for these decades, but bedridden long life is in vain. We want to spend healthy and active life in old age. In reality we cannot completely avoid to have diseases, to feel complaint, and to be restricted for some activities in old age. Controlling aging progress is important to spend aged life without disabilities. In order to take actions to control aging progress, we need methods to measure aging progress.
Many studies have been conducted to measure aging progress using questionnaires about activity of daily livings (ADL) 1-4), physiological functions 5.6), physical fitness abilities 7). Many of the studies dealt with one part of the aging, or were difficult to apply in large population. We tried to inquire of medical treatment, subjective symptoms, and ADL in order to understand aging level. For the rest 17 items, the kappa statistics were under 0.4 and comparatively low. The kappa statistic of medical treatment of bone fracture was the lowest (0.073). The second lowest item was other treatments (0.082). For the items about medical treatment, the kappa statistics of common cold (0.228), liver disease (0.286), and anemia (0.300) were comparatively low. The kappa statistic about ADL for eating (0.162) was also low. For the items about subjective symptoms, the kappa statistics of decline of interest in opposite sex (0.256) and depressive feeling (0.332) were low. The kappa statistics of other items about subjective symptoms were between 0.3 and 0.5 except hearing loss and decline of interest in opposite sex.
The kappa statistics of the questionnaire items by sex and age groups are shown in Table 2 . Kappa statistics for diabetes, impairment of hearing, and shopping ware significantly high in both sex and all the age groups. For many other questionnaire items kappa statistics are high even if in older age groups . Besides, the kappa statistics for common cold were low in most age groups. For bone fracture, other treatments, and eating, the kappa statistics were high in females, but those were low in males.
Furthermore, proportions of persons without missing answer are shown in Table 2 . The proportions of persons who made no missing answer were decline in older age groups. About 10% of people made one missing answer, besides some people made more missing answers. The missing proportions were high for the following items: depressive feeling , dizziness when stand up, getting angry frequently, dysuria, and decline of interest in opposite sex. Besides, the missing proportions were low for the following items: bathing , dressing, eating, and urination and evacuation.
Correlation coefficients of the comprehensive aging level indices are shown in Table 3 . For the equation about 65 years old and older, the correlation coefficients were around 0 .6 and high. However, those of 75 years old or older were tend to be low. For the equation under 65 years old, the correlation coefficient for males was as high as 0.846, while that for females was 0.450.
DISCUSSION
In this study, we observed the repeatability of aging indices using a self-administrating questionnaire form .
Repeatability of each questions
The kappa statistics of the all 45 items were significantly high. However, this is not enough to say that the repeatability The repeatability of the items for medical treatment of diabetes and impairment of hearing was high. These items are about chronic status. Therefore, the results are reasonable. Other items such as medical treatment of hypertension, heart disease, cataract, and prostatic hypertrophy were also about chronic status. Then the high repeatability can be expected. The repeatability about medical treatment of gastric ulcer was also high. In general, active stage of gastric ulcer can be cured rapidly. However, many patients are thought to continue preventive treatment, because gastric ulcer can easily relapse. Repeatability about ADL was high. The reason may be because ADL change is not so often, and many people can answer the questions correctly.
The repeatability of medical treatment of bone fracture and common cold was low. These results are reasonable because we seldom continue treatment of bone fracture or common cold over one year. Repeatability of other treatment was also low. Many of the people who answered "yes" for this question were thought to have taken treatment for acute diseases. The repeatability of ADL for eating was low. The result was different from the report by Hachisuka et al., 14) in which the repeatability of eating ADL was very high. The difference may occur because the people who could not eat by themselves were very few in our survey. Therefore, the effect to kappa statistic of some persons whose eating ADL had changed during the one year period was large. If we conducted a survey in the population whose ADL were low, the repeatability of eating ADL would be higher. For the items about subjective symptoms, repeatability of decline of interest in opposite sex was low. The major reason of this result may be that the interest is hard to measure. Another reason is the interest to opposite sex can change rapidly with daily events. Domestic quarrel or encountering some persons by chance can change the answer to the question. One more possible reason is specialty in Japanese people. The Japanese tend to hesitate to express sexual issues frankly. Therefore, even if some people can answer honestly to the question about sex in some surveys, they may not answer frankly in another survey. The repeatability about depressive feeling was also low. The reason of this result may similar to that about decline of interest in opposite sex. For the comprehensive aging level indices, the correlation coefficients between the two surveys was 0.6 and high in 65 years old or older. Under 65 years of age, the con-elation coefficient for males was high and that for females was low . For people under 65 years of age, the number of samples who replied to both surveys was small. Consequently, the results under 65 years of age are not definite. Further researches will be needed for repeatability in younger generation .
Reliability of the series of questions
When we investigate aging level indices , we should consider repeatability of each item in a questionnaire. Besides , repeatability in this study comprises errors to answer the questions and changing actual state during one year between the two surveys . Therefore, the pure error to answer the questions is thought smaller than the results of this study. The all items of which repeatability is low in this study are not bad questions , because some of those items may sensitive to the changing actual state. If it is possible, we should investigate repeatability only for people whose actual state had not changed.
Sensitivity of the questionnaire items should also be investigated. For example, bone fracture are very important to prevent bedridden people. However, incidence cases of bone fracture are few for one year. We should conduct another survey some years later. Furthermore, we should inquire long-term medical histories. We did not investigate internal consistency like Chronbach alpha coefficients 15). This is because we wanted to measure comprehensive aging level using fewer questions. If the Chronbach alpha coefficients were high, we had considered that we should select fewer items.
Validity of the series of the questions
When we investigate validity, we should examine content validity, criterion validity, and construct validity 16) The research committee made much discussion to select items in the questionnaire to ensure high content validity. The number of items we selected is limited, because we wanted that the questionnaire could be used in large population without burdens. On the other hand, there are a number of questions in the many existing questionnaires. It is possible that some of the items in our questionnaire should be replaced to other questions. We should investigate more about content validity. For criterion validity, there is no consensus about gold standard of aging, because each researcher has different understanding about aging. Thus, investigation about criterion validity is impossible nowadays.
For construct validity, the most typical index related to aging is calendar age. We already reported the obvious relationship between the answer to the questions and age a) as well as the relationship between the comprehensive aging level indices and calendar age 11). Moreover, we reported relationship between the items about ADL and medical treatment of chronic diseases in the questionnaire 9). Thus, the construct validity of the questions is high. Nevertheless, we will be able to investigate other relationship with some data such as life expectancy.
Utility of the aging level indices
This series of questions and comprehensive aging level indices can be used in order to measure aging level in a community. That is useful to the public health actions against avoidable aging. Besides, we can measure aging level for individual residents and notice them the results. Persons whose aging level are younger than the actual age, will feel happy, and they will make more effort to keep youth. Persons whose aging level are older than the calendar age, will feel sad, but they can know which items of the questionnaire affects the results of older aging level, and they can make effort to control aging. On the other hand, it is problematic that some items can not be improved by a personal effort. We regard that it is important to use the indices as an endpoint in epidemiologic studies. When we conduct a cohort study, we investigate lifestyles as a baseline survey. Afterward, we should investigate aging level as the endpoint. By the study like that, we will be able to clarify preventive factors not only against short life span or lower ADL but also against broader target about aging. When we reflect the purpose of the study like that, we should consider the structure of quality of life. Aging can be thought to be a part of the quality of life.
In conclusion, the series of questions and comprehensive aging level indices that we have proposed are good at repeatability. These results are essential to apply them to communities.
